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H 2 O/MeCN 1:1 and 0.1% formic acid) on a mass spectrometer (Thermo Fisher Exactive HF Orbitrap) equipped with an electrospray ion source in positive mode. The high resolution mass spectrometer was calibrated prior to measurements with a calibration mixture (Thermo Finnigan). 1 H and 13 C NMR spectra were recorded using a Brüker AV-300 (300/75 MHz), AV-400 (400/101 MHz) or AV-500 (500/126 MHz). Recorded data was interpreted and analysed using MestReNova 12 software. Chemical shifts are reported in ppm (δ) in reference to the residual solvent peak.
The WT Endo-M and N175Q Endo M mutant enzymes were purchased from Tokyo Chemical Industries Ltd (TCI). WT Endo A was expressed as previously described. 1 3,4,6-tri-O-acetyl-2-azidoacetamido-2-deoxy-β-D-glucopyranosyl azide (3) (2.09 g, 5 mmol) was dissolved in THF (45 mL) and cooled to 0 °C in an ice bath. To the cooled solution, PMe 3 (5 mL, 1 M in THF, 1 eq) was added dropwise and, after bubbling had subsided, the ice bath was removed and the reaction was stirred for an additional 5 minutes at room temperature. A crude 1 H NMR spectrum was consistent with formation of the expected 3,4,6-tri-O-acetyl-2-azidoacetamido-2-deoxy-β-D-glucopyranosyl trimethylphosphinimide (7) 3 ). The crude glycosyl amine was dissolved in DMSO (2.5 mL). To this solution, NFmoc-aspartic anhydride 9 3 (1.35 g, 4 mmol, 0.8 eq) was added and the reaction was stirred overnight at room temperature. The solution was diluted with 2.5 mL of methanol and added dropwise to a centrifuge tube containing 25 mL of methanol cooled in an ice bath. After 30 minutes, a precipitate had formed which was recovered by centrifugation followed by decantation. The precipitate was washed with a small amount of ice-cold methanol and dried in vacuo to afford the desired N γ - [3,4,6- (2) of acceptable quality for SPPS (2.07 g, 2.86 mmol, 72%). This compound could be further recrystallized from ethanol (100 mL) to afford analytically pure 2 (1.13 g, 1.56 mmol, 39%) if desired. in DCM (25 mL) and Et 3 N (10 mmol, 1.4 mL, 2 eq) was added. The resulting clear solution was cooled in an ice bath and chloroacetic anhydride (7.5 mmol, 1.28 g, 1.5 eq) was added. After 10 minutes, the ice bath was removed and the reaction mixture was stirred at room temperature for 3.5 hours. The reaction mixture was then diluted with DCM and the organic layer was washed twice with a 1 M aqueous solution of HCl. The organic layer was dried over MgSO 4 , filtered and concentrated. Silica gel column chromatography (40%  50% ethyl acetate in pentane) 6 yielded the desired compound 1,3,4,6-tetra-O-acetyl-2-chloroacetamido-2-deoxy-β-D-glucopyranose (6) (1.91 g, 4.5 mmol, 90%) as a white solid. 
